Non relativistic, semi-classical in dipole approximation, based on time dependent Schrodinger equation under the framework of perturbation theory, three different absorption processes in hydrogen atom are studied and calculated transition matrix element from an initial state to final state.
Introduction
Multiphoton ionization results from the simultaneous absorption of several photons, predicted (Koval 2004) theoretically in by M. Geoppert, were for a long time considered to be mainly of academic interest. This view changed when it was shown (Delone, Mainfray, Charles) that a two-photon absorption process could, because of a quadratic dependence of excitation on intensity, produce a spatially confined excitation useful for three-dimensional data storage and imaging. Two-photon absorption has received considerable attention recently because of the development of highly efficient two-photon-sensitive materials, leading to numerous technological applications. These successes have created interest in exploring applications based on three-photon excitations (3PA)(Joseph 2008). 3PA works when three photons (identical or different frequencies) are simultaneously absorbed in one event and make a transition from initial state to and excited state or final state allowed by three photon selection rules (Thayyullathil et al. 2003 ). The energy difference between the involved lower and upper states of the atom is equal to the sum of the energies of the three photons. The three photon absorption most commonly occurs in longer wavelengths (near infrared), some scientists see hope for it in terms of biomedical and photonic applications (Joseph 2008).
Results and Discussion
1. In general, all the transitions which satisfies the Bohr's quantum condition (for the single photon) are not allowed. 2. The radiative transitions can take place only the states allowed by certain selection rules. The parity rule follows by odd parity of dipole operator. 3. The spin selection rules follows from the fact that, the photon does not interact with electron spin and so the spin quantum number never change in the transitions. 4. In a non linear medium two and three photon absorptions occurs between the states of same parity, while in the single photon absorption states involved are opposite parity. Hence as the intensity of the radiation field increases, the transition which is forbidden by single photon transitions can occur by two and three photon absorption. 5. Probability of two or three photon is proportional to the respectively, fourth and sixth power electric field i.e square and cube of the intensity of radiation field .
In general,
, where, is the generalized cross-section of the photon ionization (Chin et al. 1984) .
Thus the same final continuum state is reached in total by the interference of twenty seven different routes connected to the absorption of three identical or different laser photons with polarization vectors( , and ).
Besides the energy conservation the total angular momentum of the system (Atom + Photon) has to be conserved. The transition probability therefore depends on polarization of the absorbed or emitted electromagnetic radiation.
